Introduction: Amino acids are believed to play an important physiological role in pre-and peri-implantation development. Oviduct and uterine fluids contain significant concentrations of free amino acids, and oocytes and embryos possess an endogenous pool of amino acids which are taken up and metabolized by the embryos. In several studies, the inclusion of amino acids in the culture medium enhanced embryo development to the blastocyst stage. Non-essential amino acids and glutamine in the medium can alleviate the 2-cell block and stimulate cleavage rates, blastocyst formation and hatching. IVF-50™ is a well-established medium used for human IVF and embryo transfer. SI-medium™, containing the same chemical components, is supplemented with non-essential amino acids and is used for the same applications as IVF-50. In order to investigate the role of nonessential amino acids in the development of mouse embryos from the 2-cell stage to blastocyst and in the following long-term culture, we compared the development of mouse embryos in these two well-defined, ready-to-use media in our mouse embryo assay (MEA; US Federal Register, vol. 62, no. 171, pp. 46692).
Materials and methods:
Embryos at the 2-cell stage were collected from oviducts of hybrid mice after natural mating. Embryos from each mouse were cultured separately in order to detect individual variances between mice. Falcon culture dishes, approved to be toxicity-free for embryo cultures in our laboratory, were used in the test procedure. Approximately 10 embryos were cultured in each 20 \x\ droplet of medium. All embryos in the droplets of control and test media were cultured under OVOIL-150™ at 37°C in 5% CO 2 . the development of the embryos was observed and recorded each day of the culture period.
Results:
The embryos in IVF-150 and SI-medium did not show significant differences until day 3-4 of culture, when most of the embryos were hatching. However, as expected, from day 5, embryos cultured in IVF-150 started showing signs of degeneration, disappearance of the cytoplasmic membrane of trophoblast cells and a dramatic decrease in size. The embryos cultured in SI-medium, however, continued to show viability after day 5. There was an increase in size of the embryos, and the border of the trophoblast cells and the inner cell mass were clearly visible. Total degeneration was not observed even on days 10-12 of culture. The results are summarized in the following Discussion: The effects of the non-essential amino acids on the long-term survival of mouse embryos could be due to their function as energy substrates and/or as intracellular osmolytes and regulators of intracellular pH, since the use of amino acids as intracellular regulators is common among unicellular organisms.
To confirm the present observations, a further study will be carried out in which cultured embryos will be transferred to mouse recipients, and the implantation rate, development of fetuses and number and normality of live births will be investigated.
Minimizing concentrations of endotoxin in culture media improves the success of human IVF and embryo transfer Mitsurau Nishimura and Kazufumi Satoh Department of Obstetrics and Gynaecology, Seirei Hamamatsu General
Hospital, Hamamatsu, Japan Introduction: The aim of this study was to clarify the harmful effects of endotoxin and attempt to minimize concentrations of endotoxin in a culture medium for human IVF-embryo transfer. Materials and methods: Group 1: Commercial human tubal fluid (HTF; Irvine Scientific, USA) containing 0.9-4.5 pg/ml of endotoxin and supplemented with 10% synthetic serum substitute (SSS; Irvine Scientific) with 27.6 pg/ml of endotoxin, was used for 28 cycles of IVF-embryo transfer. Group 2: HTF with <0.5 pg/ml of endotoxin added and supplemented with 10% Plasmanate Cutter (PC, Bayer, USA) that was free of endotoxin, was used for 26 cycles of IVFembryo transfer. Treated water was obtained using a Millipore (Milli-RX 12a) and Milli-Q (Milli-Q SPUF) system. Fertilization rates and clinical pregnancy rates were evaluated for each group.
Results: There was no significant difference in fertilization rates between group 1 (74%) and group 2 (71%). However, the clinical pregnancy rate (56%) in group 2 was significantly higher than that in group 1 (21%).
Conclusion:
Minimizing the concentrations of endotoxin in a culture medium for human IVF-embryo transfer significantly improved the clinical pregnancy rate in our system.
